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RESEARCH PROJECTS IN 1995 
1. DYNAMICS OF THE SEA 
1.1 Hydrodynamic models of the Baltic Sea 
Responsible scientist: K. Myrberg 
The main research work of hydrodynamic modelling was focused on the further development of a 3D, 
multilayer hydrodynamic-ecological model for the Gulf of Finland, Gulf of Riga and for the Baltic Proper. The 
model was tested against the measurements of salinity, temperature and currents in the Gulf of Finland and in 
the Gulf of Riga. The model validation with data gave satisfactory results. The roles of many physical factors 
in the model results, like river runoff and atmospheric forcing, were analyzed. The model results showed the 
need to improve the marine meteorological forecasts of wind patterns and air temperature, which are important 
input parameters for oceanographic models. 
The vertical structure of salinity and temperature was investigated in the Gulf of Finland during July 1995, 
when a R/V Aranda cruise was devoted to this purpose. The measurements clearly supported the view that a 
self-similar, universal vertical structure of salinity and temperature exists in the sea, and is strongly dependent 
on the evolution of the mixed layer thickness. 
During 1995 the ecosystem part of the 3D-model, which is based on the plankton food-web ideology, was 
tested against measurements. The model's ability to prognose chlorophyll a and blue-green algae blooms was 
especially tested. The model has been applied for investigations of drift patterns of larvae in AIR2 EU-project. 
The modelling activities have been carried out by FIMR in co-operation with the Estonian Marine Institute, 
Tallinn, Estonia and with the Max-Planck Institut für Meteorologic in Germany. The model results have been 
presented in the First Scientific Conference of BALTEX in Visby. The studies of the Gulf of Riga have been 
supported by the Nordic Council of Ministers. Articles from the model results have been published in 
international journals 
1.2 Wave studies 
Responsible scientist: K. Kahma 
The conditions affecting wave climate on the coast of the Northern Baltic Sea differ from those found on the 
coasts of the oceans. The Baltic Proper is large enough to allow the highest significant wave height to reach 8 
meters, but the time of significant swell is limited to one day after a storm. The fetch geometry is very 
complicated in some places and for some wind directions. Also, nearly ideal conditions for wave growth, from 
an orthogonal shoreline without swell, have been observed. 
The research on the growth of wind-generated waves at the Finnish Institute of Marine Research has taken 
advantage of the special conditions in the Baltic Sea. We have also undertaken joint studies with the Canada 
Centre for Inland Waters (CCIW), as well as research institutes in Europe. Recently, the most important of 
these is the participation in the EU-funded ECAWOM project. The aim of the ECAWOM project, with 13 
participating institutes, is to develop a coupled atmospheric-wave-circulation model. The role of the Finnish 
Institute of Marine Research is the implemention and validation of the model in the Baltic Sea. 
Our studies of wave growth with fetch from an orthogonal shoreline, as well as later studies reconciling the 
differences in the data on the growth of wind-generated waves, have already been applied by other researchers 
to adjust the source terms of wave models. In an ongoing work, measurements in the Gulf of Finland, as well 
as model measurements in small bays, have been used to study how a narrow fetch geometry affects wave 
growth. A joint study with the CCIW and the Woods Hole Oceanoraphic Institution on enhanced kinetic 
energy dissipation below breaking waves has been completed during the year. 
The most important practical application in Finland has been wave hindcasting, in particular for harbour and 
waterway construction. 1995 brought a substantial increase in the demand for these and several other 
applications, which meant that the basic research of the past 20 years was put to good use (cf. Section 6.2). As 
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a regrettable but inevitable side effect, basic research temporarily came to a standstill in 1995. While some 
additional funds were available, it was not possible to recruit and train new wave researchers and supporting 
staff in such short time. 
Wave climatology reports have been published for the Gulf of Finland. The analysis of the measured data and 
database consolidation have continued. 
1.3 Sea level studies 
Responsible scientist: K. Kahma 
Sea level studies have focused on the long-term changes in the mean sea level. From 1887 up to 1975 the 15-
year moving average of the sea level has shown a consistent linear falling trend. Since then this steady long-
term trend has changed, and in 1992 the probability that this change was not caused by random fluctuations 
reached 90 %. At the end of 1995 this probability has risen to 95 %. 
1.4 Currents in the Baltic Sea 
Responsible scientist: P. Alenius 
The project consists of field measurements and their analysis. The aim is to increase the understanding of the 
dynamics of the Baltic Sea specifically around Finland. The current measurements in the mouth of the Gulf of 
Finland were continued in 1995 between the Hanko peninsula and Osmussaar. The aim is to study the water 
exchange characteristics between the Baltic Sea Proper and the Gulf of Finland. One important aspect is also 
to collect data for verification of numerical models. The current meter and thermistor chain (at two stations) 
mooring stations were the same as in 1994. Five moorings with current meters at 8 and 45 m depths were 
installed in the beginning of June and taken up in the beginning of September. One mooring was lost during 
the experiment but it was found again later. The data series from that station is shorter than from others. The 
mooring experiment was accompanied by several hydrographic cruises. CTD and ADCP observations were 
done on a hydrographic grid covering the whole western Gulf of Finland between longitudes 22°30'E and 
25°56'E. 
1.5 Water exchange, nutrients, hydrography and database in the Gulf of Riga 
Responsible scientist: P. Alenius 
This project in FIMR is a part of the environmental cooperation in the Baltic Sea region, known as the Gulf of 
Riga project, financed by the Nordic Council of Ministers in the framework of the Nordic Environment 
Programme 1993-1997. The Gulf of Riga project had six sub-projects in 1995: 1) Drainage area and loading 
in the Gulf of Riga, 2) Pelagic euthrophication and sedimentation, 3) Bottoms and zoobenthos, 4) Water 
exchange, nutrients, hydrography and database, 5) Toxic substances and 6) Production and transformation of 
nutrients in the littoral zone. 
The project began in 1993. The physical subproject (number 4) was divided into three parts: 1) 
Hydrographical investigations I, 2) Hydrographical investigations II and 3) Database. Part 1 is coordinated by 
FIMR, part 2 by SMHI in Sweden and part 3. by Stockholm University in Sweden. 
Our project had subgroups in Estonia (Estonian Marine Institute and Tallinn Technical University), Latvia 
(Latvian Fisheries Research Institute and Latvia University) and Sweden (Gothenburg University). 
1995 was the last large scale field experiment year of the project. Current measurements and observations of 
nutrient fluxes in Virtsu sound, the northern outlet of the Gulf of Riga still continue for different seasons. The 
aim is to qualify and quantify the water and nutrient exchange through the Virtsu sound which is rather small 
but seems to have an important role in the overall water balance of the Gulf of Riga. There were several 
hydrographic cruises for the project of the Latvian Fisheries Research Institute. The R/V Aranda of the FIMR 
made one cruise to the Gulf in early spring. Hydrographic parameters and nutrients were measured all around 
the Gulf of Riga for estimating the distribution of water masses and nutrient budgets. 
Numerical modelling was continued in an Estonian-Finnish modelling group with coupled 3D hydrodynamic 
and ecosystem models. One dimensional models were further developed in Gothenburg University and Latvia 
University. 
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The database project operated on a routine basis. 
The preliminary results have been presented in internal progress reports of the project. The data analysis is 
continuously proceeding but the unified analysis of the results of the several subgroups still needs lots of work 
during 1996-1997. 
1.6 Maintenance and development of the measuring methods of the physical oceanography 
Responsible scientists: J. Vainio and R. Hietala 
The main aim of the project is to guarantee high quality measuring methods for physical oceanography in the 
FIMR. Another aim is to keep the CTDI-system working properly with a high accuracy. 
During the year, the old CTD user's manual (NBIS2 Mk-III version) was updated and a new manual was 
written (SeaBird version). During the current-measurement-system-moorings maintenance-cruises of the CTD-
systems were tested and a little salinity measurement intercalibration was done. 
The intercalibration was done by sending a set of 12 salinity bottles to colleagues from the University of 
Bergen and the University of Gothenburg. One set was analyzed in the FIMR. The results show that the CTD 
(NBIS Mk-III) works within the limits given by the Department of Chemical Oceanography of FIMR. 
However, there was a little difference between the values of the FIMR and foreign universities. Our chemical 
department was informed. 
I CTD is oceanographic equipment, which measures physical parameters of sea water. The normal, measured 
parameters are: conductivity, temperature and pressure (i.e. depth). Additional parameters are, for example, 
transmittance and fluorescence. 
2 = Neil Brown Instrument System 
Another instrument in this project is an ADCP (Acoustic Doppler Current Profiler), which measures current 
velocity profiles continuously. At the moment the FIMR has one 150 kHZ ADCP mounted on R/V Aranda. 
New compass software was installed aboard R/V Aranda, to solve the compass problems. All the useful old 
data were transferred to a CD-ROM to allow easy access to the data. In addition to the improvement and the 
development of the use of the existing ADCP, possibilities have been indenfied that will provide a new vessel 
mounted ADCP with a higher frequency and a better installation and also a bottom mounted acoustic profiler. 
Field group members and scientific staff took part in an ADCP field test organized by the Finnish ADCP users 
in Savonlinna. The aim of the test was to compare a new bottom mounted ADCP model to other current 
meters. 
1.7 Development and maintenance of the automatic weather and water level stations 
Responsible scientist: O. Korhonen 
There is an automatic weather station network along the Finnish coast and some stations are supplied with sea 
water temperature sensors. The FIMR installs sensors and the Finnish Meteorological Institute collects the 
data connected with other meteorological information. 
In 1995, a new sea water temperature measuring system was installed at Harmaja lighthouse. 
There are 13 tide gauges (mareographs) situated along the Finnish coast. They can transmit data in real-time, 
but normally data collection is performed three times a week. The levelling of the water level stations is carried 
out by the Field and Service Group in cooperation with the Finnish Geodetic Institute. 
During 1995, the installation of the new digital measuring system was continued and a new real-time data 
collecting system (based on Milos 500- data logger) was installed on two mareographs. At the end of 1995, all 
water level stations (except Hamina and Turku) were equipped with the new digital measuring system. 
The building of the new water level station at Raahe was completed in September and the Milos-based data 
collecting system and the digital water level monitoring terminal at Raahe Pilot Station are working normally. 
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2. ICE AND HEAT BUDGET STUDIES 
2.1 Operational sea ice charting using ERS-1 SAR images (OSIC) 
Responsible scientist: H. Grönvall 
The OSIC project is one of the application oriented projects of the European Space Agency. The project was 
started in 1993 and it ended in 1995. The aim of the project was to improve knowledge and ability in the Ice 
Service, and to interpret and use radar images in operational sea ice charting. 
The Ice Service received 70 ERS-1 SAR radar images from Tromsö Satellite Station during the winter 1994 -
1995. These images were analyzed both visually and automatically. The images were utlized in the preparation 
of the daily ice charts and they offered a limited but important addition to other information sources. As a part 
of the project, the SAR images were transferred also to the icebreakers where they were employed in route 
selection. 
The automatic algorithm produces an ice map with four qualitative categories: open water, thin ice/level ice, 
deformed ice and highly deformed ice. The algorithm bases its classification on two features, a linear 
combination of wavelet coefficients and a blockwise correlation coefficient where features were derived from 
the SAR image. These features were compared to respective statistics computed from the scatterometer 
measurements with known ground truth data. It was found that there exists a strong dependency between the 
features and the degree of the ice deformation. Although the classification algorithm is hence geophysically 
sound and works well mostly, a radar image with only one frequency and polarization contains such restricted 
and even ambivalent information that the classification result is often far from acceptable. 
The algorithm's foundations and properties have been reported in several international conferences, and 
scientific articles, based on the results of the project have been accepted for publication. 
2.2 Ice model 
Responsible scientist: J. Vainio 
Due to the extremely mild winter and problems with the Pc-environment, tests of the ice model were moved to 
next winter (1995/1996). During the second half of the year, the development of the thermodynamic part of the 
model continued as a Finnish-Chinese co-operation. In the end of the year the model was adopted by the Ice 
Service. The operational use of the model started routinely in the beginning of 1996. Plans for future co-
operation with the SMHI were started in December. 
2.3 European Multisensor Airborne Campaign (E C) 
Responsible scientist: H. Grönvall 
The European Space Agency organized a large airborne microwave measuring campaign in Europe. The 
Helsinki University of Technology/Laboratory of Space Technology coordinated the snow and ice research in 
Finland. The Finnish Institute of Marine Research was one of four institutes that took part in the EMAC 
project. The project started in 1994, its field work was done in spring 1995 and the project will end in 1996. 
The multiwave SAR-radars (EMISAR and ESAR) and microwave radiometers (HUTSCAT and UKMO) 
were installed in four airplanes. These instruments will be installed later in EOS and METOP satellites, which 
will be launched in the year 2000. Existing radarsatellites (e.g. ERS-1, ERS-2, RADARSAT) give 
information only about the ice surface, but the multiwave SAR-radars give information on both the ice surface 
and ice internal structure. The aim of the project is to develop the remote sensing applications. ESA financed 
the airborne measurements and Tekes financed the field expedition and data analysis. 
In March and May some airborne measurements were done, but the main field expedition was carried out in 
the Bay of Bothnia in April 1995. R/V Aranda was moored in the pack ice in the airborne measuring line. 
Airplanes measured the ice with different SAR-radars and radiometers. Field work was done in four different 
intensive areas in the Bay of Bothnia. The ice structure characteristics were the main topic of interest in the 
field measurement because for the first time it was possible to get low SAR frequency data. The salinity, 
density, bubble size and strata of the ice were measured. Aerial photographs were taken from a helicopter at 
each intensive area and the electrical properties of snow covers were measured. Scientists from Chalmers 
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University and Helsinki University of Technology also used impulsive radar, skatterometer, and laser 
profilometer to determine different physical properties of ice fields. 
The ice situation in the Bay of Bothnia during the EMAC field expedition was typical for a mild winter, fast 
ice near the coast and pack ice on the open sea. The middle and southern part of the Bay of Bothnia were 
almost ice free. Fast ice thickness near the coast was 0,70-0,90 m and pack ice thickness was 0,20-0,50 m. 
The mean ice salinity was 0,20-1,06 per mille. The snow cover at many icesampling sites had a higher salinity 
than the upper part of the ice cover. The ice surface was uneven and the upper part of the ice cover had bubbly 
stratum. The data report is in preparation and the rest of the field data will be analysed in 1996. 
3. STUDIES RELATED TO GLOBAL CLIMATIC CHANGE 
3.1 Overflow through the Denmark Strait - NORDIC WOCE 
Responsible scientist: J. Launiainen 
The exchange of water and heat between the Atlantic Ocean and the polar seas is one of the key issues in the 
oceanographic, climatological and environmental change. As a contribution to the global WOCE (World 
Ocean Circulation Experiment), the Nordic Countries study especially the problematics of the exchange of 
water, heat and salt through the Denmark Strait and the Iceland-Faeroe Ridge. This part of the study is known 
as the NORDIC WOCE. In autumn 1993 R/V Aranda started, together with an Icelandic research vessel, a set 
of NORDIC WOCE expeditions. A CTD-network was implemented in the Denmark Strait. Seven transversal 
sections were taken, where both a ship-mounted and CTD-mounted ADCP-current profilers were used. 
Additionally, two Argos-satellite drifters were deployed and intensive marine meteorological measurements, 
especially in thermal front areas, were made from the research vessel for studies of air-sea interaction. 
Samples for fluorocarbons were taken for tracer studies. 
The satellite drifters were functioning until November 1994, when one of the buoys was recovered on the coast 
of Norway after it had drifted over 11 000 km. After drifting approx. the same length of total trajectory the 
other ran out of battery power in the Irminger Basin. Both buoys probably lost their drogues near Cape 
Farewell. In the drifter study we tried to determine the exact conditions for the losses and concentrated on 
analysing data during the drogued drift. The analysis of the drift, especially with respect to the geostrophic 
wind (elaborated from the pressure grid data from ECMWF) and the separation of the different components of 
the motion from the drift, is in the reporting phase. 
The CTD-data has been fed to international data banks after rather a laborious quality check and calibration to 
meet with the international WOCE standards. The first calculations of dynamic topography and geostrophic 
currents were made, as well as comparisons of the calculated geostrophic current field to the current observed 
by the ADCP's and drifters. Studies of atmospheric current forcing and air-sea exchange are under way based 
on the meteorological data. Swedish scientists have reported good results in the tracer studies. 
The next Finnish expedition to the area is scheduled for autumn 1997. 
3.2 Changes in the physical conditions of the Baltic Sea with climate change 
Responsible scientist: P. Alenius 
The project continued the updating and analysis of the long hydrographic time series of the FIMR. The time 
series were quality controlled and analyzed in a climatological sense within the project "Effects of climate 
change on the hydrography of the Baltic Sea" that was a part of the Finnish Research Programme on Climate 
Change (SILMU) financed by the Academy of Finland. That project ended at the end of 1993. 
The aim of the project in 1995 was to extend the subject to studies of marine meteorological parameters and 
stratification, too. Because of the limited resources, the project did not proceed as was planned. The analysis 
work has been quite slow, concentrating mainly on the further analysis of the surface temperature series. The 
marine meteorological data analysis did not proceed at all. Some of the results were presented in the First 
BALTEX Study Conference in Visby, Sweden in autumn 1995. 
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3.3 Ocean-atmosphere Interaction in the Weddell Sea 
Responsible scientist: J. Launiainen 
Energy exchange and interaction between the ocean and the atmosphere in the Antarctic is of primary 
importance for the existence of sea ice in the Southern Ocean and even for the global climate. Moreover, it 
controls the formation of bottom water and its renewal in the global ocean. The principal aims of the project 
are studies of 
• exchange of momentum, heat and moisture between the atmosphere and the ocean 
• atmospheric and oceanic surface layer stratification and their modification in the marginal ice zone 
• factors forcing the ice motion and surface currents in the Weddell Sea. 
In addition to the experimental data, the project is accompanied by relevant modelling. The project has been 
carried out together with the Department of Geophysics of the University of Helsinki and in co-operation with 
the international Antarctic Zone group. 
The project was a continuation to investigations started during the FINNARP-89 and FINNARP-91 Antarctic 
expeditions, and the study is based mainly on data from versatile marine meteorological satellite buoy stations. 
The buoys were deployed on drifting ice floes in the open ocean and on a floating continental ice shelf in the 
Weddell Sea area. Additionally, automatic weather station observations from the Finnish seasonal land base 
were used. 
In 1995, the first phase studies concerning the ice drift dynamics and overall heat exchange were completed. 
Accordingly, the ice drift in the Weddell Sea was found to be primarily wind-dependent in time scales of days. 
The mean ice drift was 3 % of the local wind speed and about 30° left from the wind. The ice drift was also 
analysed with respect to the geostrophic wind and various simulations for the drift were made (Fig. 1). For the 
air-ocean heat exchange, theoretical process oriented and meso-scale two dimensional modelling studies were 
made and first round-year areal approximations of the net heat release from the Weddell Sea to the atmosphere 
were performed. The annual mean net ice export out from the Weddell Sea was estimated to be of the order of 
20 000 m3/s. 
The outcome of the studies have been reported as a PhD- thesis and several reports. The program was 
continued in the field in January-February 1996 under the FINNARP-95/96 in the Weddell Sea. 
3.4 BALTEX 
Responsible scientist: K. Myrberg 
The BALTEX (Baltic Sea Experiment) is a large international programme for the studies of water and energy 
cycles in the entire Baltic Sea discharge area. It is the European contribution to the Global Energy and Water 
Cycle Experiment (GEWEX). The project secretariat is in Geesthacht, Germany. The main objectives are to 
study and determine the space and time variability of energy and water budgets of the area as a whole and to 
understand the various mechanisms determining internal redistribution of energy and water and their 
dependencies and interactions with the large scale circulation systems in the atmosphere and oceans. 
Numerical modelling is a vital part of the project. It aims to couple atmospheric-oceanic-hydrologic models. 
The project consists of process studies, numerical modelling, and data analysis. 
The scientific implementation plan was accepted by the international steering group in January 1995. The first 
scientific conference of BALTEX was organized in Visby, Sweden, in August-September 1995. Two scientific 
presentations dealing with long term hydrographic changes and hydrodynamic modelling were presented. 
Ongoing activities in FIMR are the preparation of the international air-sea-ice experiment in 1997, coordinated 
by FIMR where EU funds will be applied in 1996, and open sea marine meteorological observations that have 
been done during 1994 and 1995 on different cruises. 
The FIMR has taken part in the work of the science steering group and in the working groups of the 
BALTEX: WG on Numerical Experimentation, WG on Process Studies. The WG on Data Management and 
Data Studies was cancelled because it was considered to have fulfilled it's task. The FIMR was nominated as 
the oceanographic data center for the BALTEX. The role of the data center is still under discussion. 
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Fig. 1. Observed and simulated ice drift trajectories in the Weddell Sea. The simulations were based on the 
geostrophic wind. Observed trajectory given as a solid line. Simulations with an inclusion of a residual current are 
given as a dashed line and without a residual current as a dotted line. 
3.5 Sediment studies in the Weddell Sea 
Responsible scientist: L. Niemistö 
The results of the FINNARP 1989-89 expedition were published. The studied shelf area appears to be an 
exceptionally active sedimentation region, with an average linear accumulation rate of 22mm / 100 years. This 
is an order of magnitude higher than in the open Weddell Sea area. This result indicates that the area could be 
used for studying environmental changes in the Antarctic. 
Most trace elements show a relatively stable profile in the surficial sediments of the shelf area. Only cadmium 
and mercury are distinct exceptions, with a strong increase in the topmost layers. This could indicate changes 
in the atmospheric loading of the area. 
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The cadmium concentrations in the Weddell Sea surface water layer seem to be consistently higher than in the 
Atlantic Ocean surface layer. Its depth profile follows that of the macronutrients, indicating a certain extent of 
recycling, even though cadmium has no known use in biological production. 
The findings were used in the planning of the 1995-96 FINNARP expedition. 
3.6 Bacterioplankton in the Antarctic carbon cycling. JGOFS-Antares 2 cruise, January-March 1994 
Responsible scientist: J. Kuparinen 
The established microbiological working groups quantified carbon production in the microbial foodweb of the 
upper mixed layer (0-200 m) in the Antarctic waters of the Indian sector during Austral autumn. The study 
was carried out mainly along the transect 62°E. This transect crosses several water masses stretching from 
south of the Antarctic Divergence across the Circumpolar Current to the frontal area of Polar and 
subAntarctic Fronts south of Subtropical Convergence. Additional stations close to the transect 62°E were 
also included in the study. The working group measured the bacterioplankton biomass and production and 
protozoan (flagellates and ciliates) numbers. Additional information was obtained by the determination of 
species composition of bacterioplankton communities and by bacterioplankton biomass production measured 
as the kinetics of leucine incorporation. 
Preliminary results of the study were presented in an international symposium "Carbon Fluxes and Dynamic 
Processes in the Southern Ocean: Present and Past". The transect study revealed new information on the 
vertical distribution of autotrophic and heterotrophic microbial communities, which conflicts with the earlier 
concept of "deep mixing" in the Antarctic environment. These observations have implications to the study of 
carbon and energy flows in the Antarctic pelagic plankton. The experimental studies produced information of 
the conversion factors needed to quantify carbon flows from bacterioplankton to higher trophic levels. 
3.7 Cold adaptation of marine crustaceans 
Responsible scientist: E. Landes 
The aim of the project is to study cold adaptation and thermal tolerance of marine crustaceans living in cold 
seas. This knowledge will help the evaluation of the ability of the marine organisms to adapt in new 
environmental conditions. The work has been done in cooperation with the scientists of the Department of 
Biology of Turku University. 
In 1995, field work was done aboard RIV Aranda in the Bothnian Sea and near the Archipelago Institute in the 
Archipelago Sea. Monoporeia affinis and in the Archipelago Sea Gammarus sp. was collected in the Bothnian 
Sea for physiological and biochemical experiments. Measurements on the fluidity of the membranes of 
Monoporeia, Gammarus and Daphnia magna and the analyses of membrane enzymes, ATPases, and the 
lipids of Monoporeia were done in the laboratories. 
The thermal tolerances of deep water Monoporeia affinis and littoral Gammarus sp. were measured with the 
same method. The annual fluctuation of the ambient water temperature of these animals is 2-3°C and 20°C 
respectively. Surprisingly, the difference in thermal tolerance between these species is small. The lethal 
temperatures (LT50) were around 29°C for Monoporeia and 32°C for Gammarus. The annual variation in 
LT50's is also small. 
The membrane fluidity, the structural order parameter of the lipid matrix, is important in the control of 
membrane permeability. Adaptive change in membrane fluidity is essential in the adaptation process. Cold 
adaptation of an organism includes the increase of the membrane fluidity. The difference in membrane fluidity 
of Monoporeia and Gammarus was not clear whereas the membranes of Daphnia, cultured at an even 
temperature of 20°C, show a markedly higher rigidity. A distinct annual variation in fluidity can be observed 
only in the membranes of Gammarus (Figs 2 and 3). 
The article dealing with the material collected during the Nordic Antarctic Research Expedition in 1993 was 
published in the Journal of Thermal Biology. The manuscript "How to measure the thermal death of 
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Fig. 2. Temperature dependence of the fluidity of mitochondrial membranes of Monoporeia affinis measured by the 
fluorescence polarization technique. High polarization numbers express high rigidity. The fluidity of the 
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Fig. 3. As in Figure 1 for Gammarus sp. 
3.8 Effects of climate change on the pelagial ecosystem in the northern Baltic Sea 
Responsible scientist: H. Kuosa 
The project was a part of the Finnish Research Programme on Climatic Change (SILMU), which started in 
1990. The second part of this project, which started in 1993, ended in 1995. The general aim of the SILMU is 
to study the effects of predicted climatic changes on Finnish natural ecosystems and society, and to give 
infoi,iiation to decision makers to prevent the most harmful consequences. 
The biological research on the Baltic Sea in SILMU has been concentrated on the influence of the intensified 
nutrient load during winter and spring on coastal ecosystems. These changes may have profound effects on the 
biological processes, and some of them can have negative effects on the health of the Baltic Sea. The basis of 
the research has been the latest predictions on the changes of nutrient discharge from cathcment areas. Fig. 4 
shows the prediction of the changes of nitrogen input to the Gulf of Finland. According to the prediction the 
annual nutrient load does not actually change much, but the seasonal changes are profound. Winters and 














Fig. 4. The predicted change (year 2050) in the nitrogen input of a river flowing to the Gulf of Finland. The present 
load is indicated as 100 and the changes as percentages from the present. 
Part of the study is concentrated on the estuarine system of the River Svarta. This river flows through a typical 
southern Finnish landscape with heavy agricultural influence. The estuarine system is situated at the fjord-like 
Pojo Bay, which is separated from the inner archipelago by a shallow sill (about 8 m). The deep water of the 
bay is renewed only in autumn or winter by inflows of brackish water from the archipelago. River water flows 
above the brackish water forming a fresh water layer of about 7 m. The unique characteristics of the bay make 
it a favourable model system. The studies revealed that mainly, dissolved nitrogen and silicon flowed through 
this estuarine system. The main discharge of nutrients happened in winter and spring. During summer almost 
all incoming nutrients were retained by the biological activity of the estuarine system. 
A series of experiments were planned according to the results on the characteristics of the Pojo Bay estuarine 
(Fig. 5). The effects of dissolved nitrogen and silicon on phytoplankton were followed. The first two 
experiments revealed the slow response of phytoplankton. This could be due to the physiological status of the 
few algal cells. The third experiment was made just before the onset of the regular spring bloom. Nitrogen 
addition was followed by an algal biomass increase (Fig. 6). Silicon addition influenced the species 
composition as diatom species producing resting spores benefited from the high silicon environment. The 
fourth experiment was done on a community at the peak of the spring bloom. Dissolved nitrogen was rapidly 
taken up by the dense algal biomass. Little actual growth followed (Fig. 6). The fifth experiment was made 
just after the spring bloom when there was a very low biomass. Nitrogen or silicon had very little effect on 
phytoplankton, but when zooplankton grazing pressure was increased by adding copepods the result was the 
growth of very small flagellates in all nitrogen added units (Fig. 6). The increase of copepod grazing may be a 
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Fig. 5. A schematic presentation of the algal succession in the Gulf of Finland. The periods of experiments are 
indicated with the Roman numerals Ito V. 
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Fig. 6. The dynamics of chlorophyll-a in the three last experiments. Control dynamics are indicated with the shaded 
area. The dynamics following different manipulations are indicated with broken lines. +DISS. N + Si = dissolved 
nitrogen and silicon additions, + DISS N = dissolved nitrogen addition, DISS. N + ZOOPLANKTON = dissolved 
nitrogen and copepod additions. 
The conclusion from the experiments is that both the timing of nutrient load and biological control by 
zooplankton grazing may affect the outcome of an additional nutrient discharge. Dissolved nitrogen may 
influence directly on the phytoplankton biomass formation through most of the spring bloom, but at the latter 
stages of the bloom biological control is becoming more important. Both changes in the nutrient and biological 
environment may affect species composition. The prediction of the influence of climatic changes on spring 
blooms remains difficult as the response changes monthly. However, changes will be inevitable if nitrogen 
availability will increase as predicted. 
4. MATERIAL BALANCE RESEARCH 
4.1 Sedimentation and transport of sedimenting material in the northern Baltic Proper 
Responsible scientist: M. Perttilä 
The aim of the joint EU-MAST project BASYS (Baltic Sea System Study) is to improve the predictive 
capabilities of Baltic Sea ecosystem models, by means of quantifying coastal and sediment processes, as well 
as biological processes. The FIMR is involved in the subgroup 3b (basin-wide fluxes), with the aims to 
identify and quantify the principal discharge sources and separating between allochtonic and autochtonic 
production, as well as quantifying denitrification and phosphorus release processes in the sediments. 
An application, coordinated by the Institut fur Ostseeforschung (Rostock, Gel 	many) was submitted to the EU- 
MAST organization, and the programme was finally approved. The programme will start in mid-1996. On a 
national basis, the BASYS programme is tightly linked to the ecological programme of the Gulf of Finland, 
starting in 1996. 
4.2 Sediment Baseline Study 
Responsible scientist: M. Perttilä 
FIMR The chemical analyses of some 400 samples of trace elements was carried through. The results will be 
put together with the results of the other participants, in order to produce representative distribution maps for 
contaminants in the Baltic Sea sediments, and evaluate the sedimentation efficiency in the different basins of 
the Baltic Sea. The project development has been reviewed by ICES and HELCOM at several scientific and 
administrative meetings. One of the aims of the project is to provide advice for HELCOM on the feasibility of 
monitoring contaminants in sediments. 
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43 Sediments as a sink for nutrients and pollutants in the Gulf of Riga 
Responsible scientist: L. Niemistö 
The Riga Bay study is a joint Nordic - Estonian - Latvian effort, continuing until 1997. Sediment sampling 
was completed in 1995 during the summer cruises of R/V ARANDA. Together with the 137Cs analysis, 
basic hydrographic and nutrient analyses were also carried out during the cruises. The 210Pb analyses have 
been carried out in Denmark, and a thorough nutrient budget study in Sweden. 
The chemical analyses of carbon, nutrients and heavy metals of the samples taken in 1994 and 1995 was 
continued. Some 250 samples were analysed, representing about half of the analyses to be made. A quality 
control program was set up in the beginning of the work in order to ascertain the comparability of the data 
from different laboratories. 
The trace element concentrations in the surface sediments are generally low and comparable to those found 
in similar sedimentation areas elsewhere in the Baltic Sea. There are no significant geographical trends in 
the trace element distribution, but the concentrations of most metals seem to be slightly higher in the inner 
southern part of the Riga Bay, in the vicinity of the city of Riga. 
4.4 Nitrogen mineralization in sediments 
Responsible scientists: J. Kuparinen and K. Mäkelä 
Among plankton nutrients, nitrogen has caused worldwide concem. In the Baltic Sea areas nitrate 
concentrations have been increasing since the 70's especially in the Gulf of Bothnia and in the Gulf of Finland. 
From the 80's on the trend seems to have somewhat levelled off, but it is uncertain whether this can be 
ascribed to the change in the nitrogen load or intensified denitrification favoured by a good oxygen condition. 
Nitrogen mineralization in the sediment takes place in the narrow surface layer 1-3 cm thick, the chemical 
structure of which has been largely unknown for lack of a suitable technique for pore water sampling. In 1994 
a low pressure squeezer was constructed capable of mm-scale resolution. Five stations representing different 
sedimentation environments in the Gulf of Finland were sampled to find out the spatio-temporal variation of 
nutrient profiles. Nitrate profiles were then applied to the mathematical model of nitrogen diagenesis by Billen, 
and the results were compared to the measurements of denitrification activity by the N-15 isotope pairing 
technique. The model gave considerably higher values for denitrification activity than the measurements, 
probably due to insufficient knowledge of the kinetic parameters in nitrification and ammonification processes. 
The project will continue to find out the possible reasons for this discrepancy. The current research is focused 
on the fine structure of oxygen in surface sediments. The microelectrode technique will be used for profiling 
the sediment in order to find the limits of chemical zonation and the activity of the bottom fauna in sediments. 
Measurements of oxygen consumption and ammonia excretion by zoobenthos and bacteria are included and 
the annual variation of pore water constituents are monitored for modelling purposes. 
4.5 Distribution of organic sum parameters in Gulf of Finland sediments 
Responsible scientist: H. Kankaanpää 
All the potential areas where the pulp and paper industry might pollute the marine environment in the Gulf of 
Finland were studied. The areas included the Kotka region (Finland), the Vyborg Bay (Russia), the Tallinn 
Bay (Estonia) and the Ihasalu Bay (Estonia). Results clearly indicated the presence of organochlorine pollution 
in the Kotka Sea area, up to a distance of 30 km off the Finnish coast. EOX concentrations in surface 
sediments were 6-120 tg Cl/g dw, the highest being found near the town. The area where recent sediments 
contain elevated EOX levels cover roughly 900 km2, although the data was more scarce in the western Kotka 
area. The organohalogens originate from mills in Kotka town and from mills along the Kymi River. 
In the Tallinn Bay there was some indication of elevated organohalogen levels in sediments at a few stations, 
but the increase in EOX is probably caused by chlorine desinfection of tap water. Most of the sediments from 
the Estonian waters contained only small quantities of EOX. The surficial sediments in the Vyborg Bay were 
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to 240 pg Cl/1). Reference surface sediments in the Luga - Koporskaya area (Russia) contained background 
concentrations of EOX: 6-13 jig Cl/g dw. 
The results lead to a conclusion that the pollution from the pulp and paper industry is restricted to an area 
around the Kotka - Kymi River estuary and that natural production of organohalogens is responsible for the 
EOX in sediments outside the polluted zone. Thus, a rough estimation was made that over 90% of the EOX in 
recent Gulf of Finland sediments is naturally produced, contradicting with mass-balance calculations made for 
organohalogens in other areas of the Baltic Sea. 
After completing this study it is now possible to compile a comprehensive picture of the organohalogen 
distribution - both spacial and vertical - in the Gulf of Finland. A manuscript describing the results of the 
project 4.5. has been sent to an international series in December, 1995. 
4.6 Dynamics of organic halogen compounds 
Responsible scientist: H. Kankaanpää 
During the year, studies with an automatic sediment trap were conducted in the Gulf of Finland at station 
GF2. Sedimenting particles were collected during April - September 1995, and analysed for EOX and 
chlorophenolics. Water samples were analysed for chlorophenolics and algae species in the solid material 
determined. According to the results the most active sedimentation occurred in mid-May and at the beginning 
of September, but the EOX concentration in the particulate material achieved its peak (30 jig Cl /g dw) in 
June. During the other test period (April 27 - August 8) EOX was over 7 µg Cl /g dw and up to 18 jig Cl /g 
dw. After the observation of EOX maximum in the sedimentating particles EOX levels increased (from 4.5 to 
12 µg Cl /g gw) in bottom sediments. Levels of chlorophenolics were very low in all matrices, which 
confirmed that the detected EOX does not originate from anthopogenic sources but from natural production in 
marine algae. The most abundant algae species during the experiment were A. taeniata, C. wighamii and S. 
costa tum. 
The results indicate that the production of natural halogenated organic material in the Baltic marine 
environment is substantial and explains to a great extent the results also obtained in project 4.5. A manuscript 
dealing with the results of this project is under preparation. 
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5. ECOLOGY OF THE BALTIC SEA 
5.1 Dynamics of p1:.1 _ .ton blooms and 6.8. Information service on harmful algal blooms 
Responsible scientist: J.-M. Leppänen 
The aim of the first project is to develop methods and study variability in phytoplankton in spatial scales 
ranging from ca. 100 m to the width of a basin and in temporal scales from days to years. The data 
(chlorophyll a fluorescence, temperature and salinity as well as water samples for laboratory analysis) is 
collected using unattended analyzers on board passenger ferries and with satellite imagery (NOAA/AVHRR 
images). The latter project's data is used in the on-line information service found on the internet WWW page 
(URL: http://www.firm.fi/algaline.htm).  
The extensive operational phytoplankton monitoring programme has been carried out during the whole growth 
period (February-November, see Fig. 8) and the ship routes have covered the Baltic Proper and the Gulf of 
Finland. The preprosessed satellite images on surface temperature and surface algal accumulations are 
archived and available on a CD-ROM for all research and monitoring work related to the HELCOM 
monitoring. 
Additional financing of the projects has been provided by the Nordic Council of Ministers, the Finnish 
Ministry of Environment and HELCOM. 
Fig. 8. Number of transects sampled with Finnjet (Helsinki-Travemunde) and Konstantin Simonov (Helsinki-St. 
Petersburg) and number of nutrient and phytoplankton samples analyzed in 1995. 
5.2 Hydrodynamical control of cyanobacterial blooms in the Baltic Sea 
Responsible scientist: K. Kononen 
During 1992-1995 the project has concentrated on investigating the role of meso-scale physical processes in 
cyanobacterial blooms' initiation and development. Altogether, three intensive cruise studies have been carried 
out in July-August at the entrance to the Gulf of Finland. In 1995 we concentrated mainly on publishing the 
results from previous years. 
As a result, we were able to describe some meso-scale physical processes which regulate the blooms' intensity 
and species composition. It was found that meso-scale events (wind-induced mixing, upwelling) promoting 
nutrient pulses into the upper mixed layer promote blooms of Aphanizomenon flos-aquae. Blooming of 
Nodularia spumigena is stimulated when the upper mixed layer is shallow, lower than 5 m. This situation may 
develop as a result of diurnal warming of the upper mixed layer due to solar heating or of overlaying of water 
masses due to a frontal response to a wind event. It is also apparent that Nodularia is able to utilize the small 
surplus of inorganic phosphorus (0.02-0.03 NM) remaining in the surface layer during summer. Therefore, 
larger, mainly meteorological scales determine the initiation of Nodularia blooms. It was found, that other 
species of phytoplankton also respond to salinity fronts (Moisander et al, MS). 
We found small-scale mechanisms associated with salinity gradients, which promote nutrient intrusions from a 
deeper layer into the surface layer (Laanemets et al. MS). These kinds of 'nutrient pumps' are spatially 
restricted forming zones of ca. 1 km in breadth, and therefore hard to detect with conventional monitoring. 
Additionally, we quantified the impact of physical / biological factors on the variability of chlorophyll a in the 
western Gulf of Finland (Pavelson et al. MS). 
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The comparison of acetylene reduction and 15N2-uptake methods showed a large variation in the conversion 
factor used in converting the number of ethylene molecules to N2 fixed (Moisander et al. MS). Reasons for 
this discrepancy were not studied within this study. 
5.3 DIADE`r`I 
Responsible scientist: J. Kuparinen 
The project DIADEME (Digital Image Analysis Development in European Marine Ecology) started in spring 
1994 and was completed by the end of 1995 as an EU-MAST II project (MAS2-CT93-0077). This project 
aimed at developing, validating and applying a versatile instrument and software package for automatised 
identification and quantification of biomasses in the marine plankton. At present these tasks rely on laborious 
manual microscopy. Consequently, biological parameters are often undersampled in oceanographic studies and 
biological data handling is delayed months behind sampling, rendering an interactive sampling strategy non-
feasible. During 1995 the project completed system configuration, hardware and software configuration for 
monochrome imaging. The user interface was established in the commercially available platform "LabVIEW", 
which allows user friendly implementation of the routines for classification and sizing of bacterioplankton. A 
Neural Network application on morphological classification of planktonic bacteria was also completed. In the 
present setup the network produces an efficient classifier for simple cell recognition tasks and can be used for 
automatic identification of sub-populations of bacteria. System validation was carried out with a set of 
reference samples distributed to all laboratories for analysis. FIMR was responsible for performing the 
intercalibration exercise. Results of the intercalibration clearly indicate the power of image analysis compared 
to manual microscopy. 
5.4 The response of zooplankton to the abiotic and biotic changes of the Baltic Sea 
Responsible scientist: H. Kuosa 
Role of resting eggs in calanoid life cycles 
The benthic eggs of calanoid copepods in the altic Sea have been studied since 1991. According to a seasonal 
study conducted in 1992-1993, eggs of Acartia bifilosa often sink to the bottom prior to hatching. In the 
bottom they either continue development and hatch, or enter doiiiiancy. Temperature is a main factor affecting 
development of copepod eggs. Therefore, development of eggs of Acartia bifilosa was tested at several 
temperatures. In summer, the copepods laid eggs which hatched with similar success at all temperatures tested 
(range 1.5-18 °C). Thus, some other factor (possibly hypoxia) is responsible for dormancy in the benthic eggs. 
The time from laying to hatching ranged from ca 2 days at 18 °C to ca 12 d at 1.5 °C. This is long enough to 
allow eggs to sink to the bottom prior to hatching in shallow areas. However, turbulence may significantly 
lengthen the time spent in the water column. In autumn, the copepods laid two types of eggs: eggs similar to 
the summer eggs and "diapause eggs" (eggs which obligately enter dormancy). Both of these types are found 
dormant in the sediments. 
Predation: Planktivorous fish - plankton interactions. The significance of selective predation on 
mesozooplankton and adaptations in their life cycle strategies to avoid it 
As a natural continuation to studies on herring selective predation on mesozooplankton, studies in predation 
avoidance life cycle strategies have been going on since 1993. During 1995, two main studies were carried out. 
1) Comparison between plankton species composition and herring stomach contents from the northern Baltic 
Proper in the years 1985 and 1991 showed significant changes in both plankton and stomach contents. In 
1985, the plankton community consisted of bigger, neritic copepod species like Pseudocalanus and 
Centropages, whereas in 1991 smaller forms of species like Eurytemora and Acartia were dominant. The 
same trend could be found in herring stomachs: in 1985 the fish had large quantities of big, energy-rich adult 
copepods in their stomachs, as in 1991 the better quality food was replaced by decreased amounts of 
copepodid and nauplii stages. Energy contents of the herring stomach contents between 1985 and 1991 were 
significantly different. This coincides well with the observed biomass increase and growth decrease in Baltic 
herring stocks between the mid-80s and early 90s. 
2) Experiments with herring feeding on egg-carrying Eurytemora and Harpacticoids in aquaria were 
conducted at Tvärminne Zoological station. Results of this pilot study show that: 
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® the herring could be kept in aquaria, and during the 5-day experiment they ate most of the food available, 
and during that time they heavily increased the nutrients in the water: NH4-N 31,5 > 129 pig / 1, and 
PO4-P 7,2 > 1180 	/ 1. 
e The percentage of copepod eggs hatching from herring faeces was nearly 100 % in 3 days. 
® The nauplii actually started to hatch within the faeces, virtually within minutes of defecation. 
The ecological significance of this phenomen allows for interesting speculations, and certainly calls for further 
studies in 1996. 
These studies produced two manuscripts during 1995, both of which will be submitted during the spring of 
1996. 
Role of zooplankton in pelagic nutrient regeneration - Fate of faecal pellets 
Zooplankton grazing is alternately seen as enhancing or retarding transport of particulate matter out of surface 
water layers. Grazed material is egested in the form of fast sinking faecal pellets (copepoda) or in loose 
aggregates (cladocera) that are subject to breakage and rapid bacterial colonization. 
Faecal pellet production of adult Acartia bifilosa (Copepoda) females was studied at Tvärminne Zoological 
Station (TZS). Defecation rates were measured with natural phytoplankton in situ temperatures. Faecal pellet 
production with this method was found to be low (average 5 f.p./ individual/ day). It is also found that 
copepods are able to brake up particles including their own faecal pellets. Experiments to test this were 
performed with adult females and excess faecal pellets. Individuals also broke faecal pellets in good food 
conditions and it thus appears that zooplankton can also retard the downward flux of material and further 
enhance regenerated production in upper water layers. The ability of cladocera and large ciliates to ingest 
copepod faecal pellets was tested on board R/V Aranda in July. Results suggest that small zooplankton species 
do not ingest faecal material even when better food is scarce. 
5.5 The importance of zoobenthic communities in the nutrient flux (especially nitrogen mineralisation) in 
the Gulf of Finland 
Responsible scientist: A.-B. Andersin 
In the Gulf of Finland the density of the macrofauna communities shows great variation in time, primarily 
because the near bottom water is affected by the main hydrographic events in the Baltic Proper, i.e. the 
stability and height of the halocline, and subsequent occurrence of anoxic conditions. These events cover the 
bottoms below 60 m in the western Gulf of Finland, -and below 40-50 m in the eastern Gulf of Finland. This 
means that about one third of the bottom in the Gulf of Finland will be without macrobenthic bioturbation 
during periods with bad oxygen conditions, something which happened during the entire 1970s and the first 
half of the 1980s (Fig. 9). During 1994 and 1995 the macrobenthic densities have been the highest ever 
observed since the mid-1960s when the long-term study started. 
Benthic fauna affects nutrient fluxes in the sediment/water interface by reworking the sediment (bioturbation) 
and excretion of nutrients as an end-product of metabolism. In 1995, the seasonal and spatial variations in 
nitrogen (ammonia) excretion of Monoporeia/Pontoporeia was measured on 4 occasions in different parts of 
the Gulf of Finland. Preliminary results indicate that the excretion rate of the amphipods is strongly determined 
by the nutritional status of the benthic environment; this supports previous and ongoing studies in the Gulf of 
Bothnia and the Gulf of Riga. At the entrance of the Gulf of Finland, the excretion rate of the amphipods was 
low and showed negligible seasonal variation (reflecting constantly oligotrophic conditions in the sediment), 
while in a more central area, both the general level of excretion and the amplitude of seasonal variation were 
significantly greater. To continue the examination of the bioenergetics of the amphipods, the 1995 samples 
will be analysed for lipid levels and lipid class composition. 
The results of the nitrogen excretion measurements will be connected with abundance and biomass data to 
estimate the contribution of the amphipod populations to benthic nitrogen mineralization; this method has been 
previously employed in different parts of the northern Baltic open-sea areas (Fig. 10). In order to estimate the 
magnitude of the bioturbation effect and to be able to quantify the nitrogen release of the animals, the long-
term observations on the benthic populations were continued, as well as studies on the seasonal variation in 
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Fig. 9. Example on bad oxygen conditions and subsequent lack of macrobenthic bioturbation in the 1970s compared 
with the situation in 1995, with exceptionally favorable oxygen conditions in the northern half of the Baltic Sea. The 
situation in 1995 is caused by the combination of the effect of the 17 year long stagnation period (1977-1993), and the 
renewal of the deep water by the inflows in 1993 and 1994. 
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Fig. 10. Monoporeia affinis and Pontoporeia femorata (asterisks): total NH 4 release (µmol NH4 and m-2  d t ) by 
different amphipod populations, with size-fractionation. The different length groups represent appoximate age classes. 
The information about meiofauna in the Gulf of Finland is extremely sparse, although it is known that they 
also have a considerable effect on sediment nutrient dynamics. In 1995, studies to estimate the density and 
community structure of the meiobenthos in the Gulf of Finland were initiated; a significant part of the studies 
concentrated in modifying the methods of research this special area. Methods for measuring the nitrogen 
excretion of meiofauna were also developed. Preliminary results imply that spatial variations in meiofauna are 
smaller than that of macrofauna, and the importance of meiofauna is greatest in the innei,itost part of the Gulf 
of Finland and at the entrance area on the border to the Baltic Proper deep basins, where macrofauna is less 
abundant. 
The study is closely connected to the FIMR project dealing with sediment denitrification and nutrient fluxes. 
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5.6 Sediment and benthos in the Gulf of Riga: metabolism and biochemical composition of benthic 
crofauna 
Responsible scientist: A.-B. Andersin 
Studies on the sediment and benthos of the Gulf of Riga were started in 1993 in cooperation with Swedish, 
Latvian and Estonian scientists. The project is a part of the multidisciplinary "The Gulf of Riga Project", 
which is mainly financed by the Nordic Council of Ministers. 
Sedimentation of particulate matter determines the organic content and quality of surficial sediments, while the 
abundance and community structure of benthic animals are strongly dependent on the nutritional 
characteristics of the sediment. Since most benthic organisms receive all their nutrition by assimilating the 
organic fraction of the sediment, spatial variations in their metabolism and biochemical composition give an 
indication of prevailing environmental conditions. 
In the Gulf of Riga, an intensive study was initiated in 1994 to examine seasonal and microgeographical 
variations in the dominant macrofaunal organisms, the amphipods Monoporeia affinis and Pontoporeia 
femorata (ammonia excretion rate; lipid levels and lipid class composition) and the clam Macoma balthica 
(morphometric condition indices; gross biochemical and lipid class composition; histopathology). 
The results show clear seasonal and spatial variability in the condition of M. balthica. The tissue lipid and 
triacylglycerol (storage fat) levels are generally high compared to previous studies, and the level of glycogen, 
the commonly dominating energy reserve in this species, plays mostly a secondary role in energy storage. At 
the intensive station (central gulf, western shore), lipid levels were close to those found previously in an 
eutrophicated area (Gdansk Bay), while at a station closer to the Irbe strait, the levels were significantly lower, 
indicating poorer trophic conditions. Also, morphometric body condition indices correlate significantly with 
the biochemical data. Data from the ca. 500 histopathological samples, collected in 1993-1994 and analyzed in 
the USA, is currently being fed into a spreadsheet, which enables multifactor analyses with the body condition 
data as well as comparisons with environmental variables. 
In M. affinis and P. femorata, the ammonia excretion rates and lipid levels/composition of the animals from 
the two intensive stations indicate highly different trophic conditions between the sites. Seasonal variability in 
the physiological condition of the amphipod population in the vicinity of the river Daugava mouth indicates 
poor nutritional status of the benthic environment in this area, while the population inhabiting the temporary 
accumulation basin in the more central area shows a bioenergetic strategy characteristic to nutrition-rich areas. 
These observations correlate well with simultaneously studied sediment parameters. Additional experiments 
were carried out to determine the effect of temperature on the ammonia excretion rates. The excretion rate 
determinations will be combined with simultaneously collected population data to estimate the potential 
contribution of the amphipod populations to benthic nitrogen release. 
By further connecting the results with sediment chemistry, sedimentation, hydrography and pollution data, a 
description of the state of macrofaunal communities in the Gulf of Riga and the influencing factors can be 
obtained. 
6. SERVICE RESEARCH 
6.1 Ice information service 
Responsible scientist: H. Grönvall 
The Finnish Institute of Marine Research is in charge of the ice report service needed for winter navigation. 
During the winter 1994/1995 the Ice Service followed daily the development of ice conditions, and drew up ice 
reports in Finnish, Swedish and English. 
The information was conveyed to the users through the Finnish Broadcasting Company, the coastal radio 
station, telex, and CALL-fax and was delivered in printed form for subscribers four days a week. The first 
report in 1994/95 was given on the 15th of December 1994 and the last report on the 1st of June 1995. In 
addition to the report, ice situation charts for the CALL-fax service were drawn daily. A chart for general 
distribution was printed on Mondays and Thursdays. The first chart containing information on surface 
temperatures was printed on the 20th of October 1994 and the last ice chart on the 4th of June 1995. 
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The first surface temperature chart in winter 1995/1996 was printed on the 16th October 1995 and the first ice 
report was given on the 27th of November 1995. 
6.2 The sea level and wave information services 
Responsible scientist: K. Kahma 
1995 brought a substantial increase in the demand for wave information services. Six consultation contracts 
and six smaller hindcasts and wave statistics were completed during the year; four contracts continue into 
1996. 
Among the completed contracts, the most important were the hindcast of the wave conditions during the M/B 
Estonia disaster, and, stemming from this, a project for the Maritime Administration aiming to identify where, 
and in what kind of wave conditions, wave refraction will cause dangerous concentrations of high waves in the 
Northern Baltic Sea. 
FIMR has 13 mareographs (tide gauges) along the Finnish coast. The network is designed to be dense enough 
that the sea level at any point along the Finnish coast can be interpolated with a reasonable accuracy. Twelve 
of the mareographs are capable of transmitting data in real time, but the normal routine is to download the 
data three times a week. Six mareographs have, in addition, a speech synthesizer. The sea level at ten selected 
sites is broadcast twice a day. 
The recorded sea level for any day from nearly a hundred years' data is accessible by microcomputer. 
The main users of the real-time data are harbours and surveyors of the waterways. The recorded data is used 
e.g. to relate the coastline, in aerial photographs, to the mean sea level. Statistical analyses have been made for 
a wide range of construction works near the coast. Our estimates indicate that accurate statistical information 
on variations in water level has yielded savings of about 2% of the total cost of the construction. 
6.3 Baltic Monitoring Programme 
Responsible scientists: P. Tulkki and H. Haahti 
The Baltic Monitoring Programme (BMP) has continued jointly since 1979 with all of the contracting Parties 
of the Helsinki Convention. Results have been published in the series Baltic Sea Environment Proceedings in 
1987 and 1990. The next results for the years 1989-1993 will be written in 1996 for publication in the same 
series. Numerous scientists of the FIMR are involved this task. In this Annual Report only a selection of 
results are therefore presented. 
Chemical parameters in the waterphase include nitrite, nitrate, ammonium, total nitrogen, phosphate, total 
phosphorus, silicate, oxygen and hydrogen sulphide. In 1995 FIMR carried out two cruises - one in January-
February and the other in August so that the main importance was on the winter cruise with 90 stations 
covering the whole Baltic Sea area. 
In addition the yearly herring samples from five sea areas were analyzed for heavy metals (mercury, zink, lead 
and copper) and organochlorines (PCB:s and DDT:s). 
Biological parameters include chlorophyll-a, microbiology, phytoplankton primary production, phytoplankton 
species, abundance and biomass, as well as corresponding parameters of zooplankton and benthic animals. 
During 1995 the Microbiological ad-hoc Working Group of HELCOM, has concentrated on quality assurance 
matters. The WG conducted an intercomparison exercise on microbial biomass and production measurements. 
They also prepared a Chapter for the III Periodic Assessment of the Baltic Sea. 
Reference is made to the 3rd Periodic Assessment (see above) for the phytoplankton and zooplankton results. 
However, Figs. 11 and 12 give two observations from the material collected. In Fig. 11 the flagellate 
Dinophysis norvegica shows an increasing trend of abundance at the BMP-stations in the Baltic Proper. The 
species is potentially toxic. In Fig. 12 a decreasing trend for the biomass of the copepod Pseudocalanus 
minutus elongatus at the same stations is seen. The species is an important food item for Baltic herring. 
Reasons for the two trends are still unknown. 
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Fig. 11. Abundance of the toxic flagellate Dinophysis nowegica shows an increasing trend in the Baltic Proper. 
Fig. 12. Decreasing trend of the coppod Preudocalanus ininutus in the Baltic Proper. 
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The benthic part of the BMP is based on the zoobenthos monitoring programme initially designed in 1965 and 
included in 1979 in the HELCOM BMP. The Baltic Proper, the Gulf of Finland and the Gulf of Bothnia were 
visited in 1995. Long-term results were presented in a symposium in France. In the Gulf of Finland a dense 
population of benthic animals has prevailed since the of end 1980s, after scarce densities before. The benthic 
fauna in the northern Baltic Proper is primarily regulated by the oxygen conditions in the areas below the 
halocline. The gradual weakening of the halocline in the early 1990s combined with the intrusions of 
oxygenated saline water from the Danish sounds in 1994-1995 caused drastic changes. Even in the deepest 
areas, animals were recorded after a lengthy period of oxygen depletion and the consequential dead bottoms. 
6.4 Quality Assurance 
Responsible scientist: A.-L. Pikkarainen 
The FIMR has a quality system to assure and to maintain the quality of scientific data produced in marine 
research. The elements of the quality system are described in a quality manual which is common for all 
departments of the FIMR. The departments of the institute complete the quality manual with their own more 
specific departmental manuals. The Department of Chemical Oceanography has its own manual. The 
Departments of Biological and Physical Oceanography are preparing their manuals. 
The Department of Chemical Oceanography has been testing laboratory T40 since August 1995 and was 
accredited by the Centre for Metrology and Accreditation (FINAS) (having powers of accreditation for 
chemical testing of marine environment samples). The Department of Chemical Oceanography fulfils the 
requirements for quality that are presented in standard SFS-EN 45001 and ISO/IEC Guide 25. 
The Department of Biological Oceanography has started its application for accreditation for the test methods 
that are included in the Baltic Marine Environment Programme. The Department of Physical Oceanography 
has also started to develop its quality assurance system. 
6.5 Database service 
Responsible scientist: R. Olsonen 
The information service and maintenance formed the main part of the database service. 
Quality assurance became an essential part of the maintenance of the hydrographical and chemical data. More 
thorough data verification by responsible scientists has partly led to some delays, and partly to a noticeable 
improvement of data quality. Old data (since 1962) checking in cooperation with ICES was completed. 
A more comprehensive benthos database was implemented. The development of a data system based on the 
ICES foi 	mat for harmful substances was started. 
6.6 Ecological baseline studies in the Pechora and Cheshskaya Bays (southeastern Barents Sea) in 1995 
Responsible scientists: O. Korhonen and H. Sandler 
The aim of this study was to get quantitative baseline infoiiiiation about the spatial distribution and structure 
of the pelagic and benthic communities in the Pechora and Cheshskaya Bays. In the Pechora Bay the extreme 
shallowness and the tidal water, combined with the annual outflow of 150 km3 of fresh water, creates very 
specific environmental conditions. Special emphasis was put on relating the community structures to the 
salinity gradient from fresh water in the inner bay to almost marine conditions in the margin to the open sea. A 
study on the impacts in the sea area, of the huge oil disaster in the autumn 1994 in Komi, 600 km upstream of 
the Pechora River, was also carried out. 
The earlier research efforts within the project "Ecological baseline studies in the southeastern Barents Sea", 
were in 1992 -94 directed to the Pechora Sea open sea area. These studies, with the main goal to define the 
baseline of the ecosystem before the exploitation of the huge oil and gas resources in these areas, were carried 
out jointly by the Finnish Institute of Marine Research and the Murmansk Marine Biological Institute. They 
demonstrated the great importance of especially the Pechora river and Pechora Bay on the ecosystem in the 
open sea area. Thus, it was decided in 1995 to also include in this project pelagic and benthic studies in the 
Pechora Bay and in the Cheshskaya Bay, which is lying near a planned oil terminal. Two marine biologists 
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The lack of earlier quantitative ecological studies from the Pechora Bay area as a whole is a consequence of 
severe limitations to sailing in the area i.e. shallowness, strong currents, turbulent water, rapidly changing 
weather conditions with strong winds. 
Data on the hydrographical regime, nutrients, chlorophyll-a, oxygen production and consumption, 
phytoplankton and zooplankton species composition were collected from both bay areas. During sailing, the 
chlorophyll-a and the petroleum hydrocarbon concentrations were continuously registered with a flow through 
analyzer. 
The results of the PHC survey in water (Fig. 13) indicates that the Komi oil disaster, in the autumn 1994, did 
not result in increased concentrations of PHC:s in the Pechora Bay, as similar concentrations were observed in 
the Pechora Sea in 1993, the year before the oil spill. 
The community structure and spatial distribution of benthic macrofauna was studied by determining species 
composition, abundance and biomass. The abundance values in the inner parts of the Pechora Bay (Fig. 14) 
are quite high and strongly dominated by crustaceans. The observed communities are typical brackish water 
communities, of the same type as found in e.g. the Baltic Sea. When the salinity increases the fauna becomes 
more diverse and the communities get a marine character. 
Survey of petroleum hydrocarbon concentrations 
in water in the Pechora Bay in 1995. 
6.7 Information service on harmful algal blooms (see 5.1 p. 16) 
6.8 The CTD database 
Responsible scientist: R. Hietala 
The basic structure of the CTD database was completed and data transfer began. CTD database contains now 
nearly all data from 1991-1994 taken by MK-III or MK-V sondes. The development of the CTD database 
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continues. Older CTD data were transferred to a CD-ROM to provide easy access to the data. The CD-ROM 
also serves as a backup copy. 
CRUISES OF ' ARANDA IN 1995 
In 1995 r/v ARANDA was at sea for 137 days on research cruises and the number of the observation stations 
was 684. For an additional 33 days ARANDA was on her way from Helsinki to Cape Town for the 
FINNARP-95 cruise in the Weddell Sea. 
As for the previous year, the focus of the cruises was in the Gulf of Finland. During the cruises the cycling 
nitrogen (Cruises 6, 8, 12 & 17) and water exchange between the Baltic Proper and Gulf of Finland were 
especially studied (Cruises 9, 13 & 16). 
Cruises 3 and 5 dealt with the dynamics of the spring phytoplankton blooms. The cruises were part of the 
project where the development of blooms are monitored by automatic equipment installed on the passenger 
ferries in the Baltic Proper and Gulf of Finland. The route of the research cruise followed the route of m/s 
Finnjet between Helsinki-Travemiinde in order to give additional information also about the vertical 
distribution of biomass and nutrients as well as the stratification of the water masses. 
The ice expedition (Cruise 4) was carried out in the Bothnian Bay. The field measurement program was aimed 
to provide the ground truth for the images taken during the simultaneous EMAC (European Multisensor 
Airborne Campaign) to assess the feasibility of many new SAR and radiometer instruments for the mapping of 
the Baltic ice conditions. 
The Gulf of Riga Project was continued with one cruise (Cruise 7) in cooperation with Estonian, Latvian and 
Swedish scientists. During the cruise the work was concentrated on physical and biological studies. 
The annual chemical and biological BMP-monitoring cruises (Cruises 2 & 15) were made in January-April 
and in August and they covered the Baltic Sea from the Bothnian Bay to the Southern Baltic. There was still 
special interest in following the development of oxygen and nutrient conditions after the salt water inflow 
through the Danish Straits in 1993. The BMP-monitoring of the bottom fauna took place in June as in earlier 
years (Cruise 10). The cruise programme included the measurement of the oxygen concentrations in near-
bottom water, which was of special interest due to the salt water intrusion mentioned above. 
During October and November preparations were made for the FINNARP-95 cruise to the Weddell Sea which 
started on 28 November 1995. ARANDA will return in the beginning of April 1996. 
CRUISE PERIOD STATIONS CHIEF SCIENTIST 
1.  10 - 12 January 1 - 6 Vainio 
2.  16 January - 10 February 7 - 97 Haahti / Niemistö 
3.  20 - 26 March 38 - 123 Leppänen 
4 28 March - 11 April Grönvall 
5.  18 - 23 April 124 - 148 Leppänen 
6.  25 - 29 April 149 - 153 Mäkelä 
7.  2 - 11 May 154 - 272 Alenius 
8 15 - 24 May 273 - 307 Kuparinen / Andersin 
9. 29 May - 9 June 308 - 445 Alenius / Korhonen 
10.  12 - 18 June 446 - 465 Andersin 
11.  20 - 21 June 466 - 470 Perttilä 
12.  3 - 7 July 471 - 476 Mäkelä 
13.  24 - 29 July 477 - 497 Myrberg 
14.  31 July - 4 August 498 - 507 Vainio 
15.  8 - 18 August 508 - 523 Tulkki 
16.  28 August - 8 September 524 - 675 Hietala / Alenius 
17.  18 - 23 September 676 - 684 Perttilä 
On 28 November, departure to the Weddell Sea Launiainen 
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SUPPORTING ACTIVITIES 
1. FIELD AND SERVICE GROUP 
The main task of the Field and Service Group (FSG) is to take care of the oceanographic measurement 
equipment and to take part in different kinds of field research. The FSG takes care of the storage of the heavy 
equipment and coordinates the use of the transport vehicles of the institute. 
During the year 1995, the programme to study the water exchange between the Baltic Sea and the Gulf of 
Finland was continued by performing, among other things, current measurements. The staff of the FSG carried 
out the installation and the maintenance of ten current meters and two thermistor strings. 
The staff of the FSG took part in all cruises of R/V Aranda and carried out several developments of sediment 
traps. 
An extensive programme of FINNARP 95/96 took a lot of time because of the maintenance and calibration of 
the various research equipment. 
In addition to this, the staff of the FSG took care of the installation of new water level systems and carried out 
the maintenance of the tide gauges. 
2. LIBRARY A INFORMATION SERVICES 
The library of the Finnish Institute of Marine Research is a special national library in its field and nowadays 
has an established position in the library net of Finland. Inforiiiation and library services are also available to 
the public. 
The library's activities in 1995 have been characterized by efforts to promote the dissemination of information 
in electronic faun and improve its availability. The library's own databases were available in pc's within the 
Institute. The library had access to the library net of the Finnish university and research libraries and five 
different cd-rom databases in clients' use. Services offered by the Internet have been brought into use by 
acquisition and interlibrary loans services. 
The library's own databases consist of three bibliographic databases, one for acquisition and one for the 
addresses of the library exchange partners. The contents and quality of the databases have been developed. 
Attention has also been paid on training of end-users for the cd-rom databases. 
Acquisitions of library material in 1995 numbered 1200 volumes and the total collections were at the end of 
ther year about 50 500 volumes, when monographs and journal volumes are included. Up to 4600 loans were 
registered. The information service made literature searches or gave information on specific matters about 400 
times. 
In addition to normal activities, the Library also took care of edition of the publication series Finnish Marine 
Research and Meri- Report series of the Finnish Institute of Marine Research, the Annual Report and the 
Research Plan of the Institute. The delivery and sale of FIMR publications and reprints was also the 
responsibility of the library. 
3. COMPUTER SERVICES 
In 1995, new internet-access via FUNET gave new opportunities to find data and to deliver information about 
research done in FIMR. As a preliminary service, www-pages of the Algaline-project were published on the 
web-server of FIMR (URL http://www.fimr.fi/).  
Both Novell-servers in FIMR and on R/V Aranda were upgraded. 
Aralab, the laboratory program of R/V Aranda, was maintained and minor fixes were made. 
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